the Pacific region contains a vast reservoir of genetic material and traditional knowledge, and it is of the utmost importance that intellectual property rules in the Pacific islands states support and facilitate the conservation and sustainable use of their unique biological resources. a significant challenge that needs to be addressed in order to promote the effective protection of intellectual property rights of genetic resources is the development of appropriate and adequate legal, institutional, and scientific support systems to deal with the complex issues that instantiate in intellectual property protection. The experience with kava and nonu has highlighted the inadequacy and inequities of existing laws in the region. this paper examines the issues that are associated with intellectual property protection, the preservation of traditional knowledge and effective access to genetic resources in the Pacific region. specific reference is made to the situation in Papua new guinea, fiji and vanuatu. The paper provides a brief outline of current systems of intellectual property protection in those countries, particularly those in relation to biodiversity and traditional knowledge. it then addresses the threats posed to indigenous culture and livelihood through biopiracy and explores regionally-based inter-governmental initiatives regarding traditional knowledge that are of common concern through out the region. finally, it briefly canvasses the ways in which the law should be developed in the region in the future. * lecturer in law, department of accounting, finance and economics, griffith university; adjunct research fellow, The australian centre for intellectual Property in agriculture, The university of Queensland.
Plant genetic resources in the Pacific towards regional cooperation in conservation and management, report Based on an aciar -nari workshop, lae, Papua new guinea, 3-31 march 1999, available online: http://www.aciar.gov.au/web.nsf/att/Jfrn6Bn92t/$file/mn76.pdf (21 June 2007). commonwealth of the northern mariana islands, federated states of micronesia, Kiribati, marshall islands, niue, Palau, Pitcairn island, tokelau, tuvalu, and wallis and futuna), agriculture is subsistence farming, domestic produce markets do not exist. 6 overall, in the majority of Pacific island countries and territories, agriculture accounts for over 85 per cent of foreign exchange, contributing substantially to 30 to 80 per cent of total employment -representing 20 to 40 per cent of gdP and over 50 per cent of exports. 7 given the importance of biological resources in the Pacific, there is a great need for intellectual property protection to safeguard the wealth of biological resources and associated traditional knowledge. This article selects Papua new guinea, fiji, and vanuatu for a case study to review existing and proposed legislation regarding biodiversity, traditional knowledge and intellectual property. it then looks at the region as a whole, focusing on biopiracy, regional governmental initiatives, and regionally developed model laws intended to control the use and exploitation of genetic resources. This article begins by giving a general background of those countries and briefly discusses the role plant genetic resources play and people's dependence upon agriculture. it will then review existing laws, policies, cases and literature. finally, it looks at ways law could be further developed in the region.
An Overview
Papua new guinea, with a land area of 463,000 square kilometres and a population of 5,500,000, is the largest island nation in the Pacific and the richest, in flora and fauna, of all nations in the Pacific. 8 it probably is home to more than five percent of the world's biodiversity within some of the world's most biologically diverse ecosystems.
9 the agricultural sector accounts for approximately 25 per cent of the gdP of Papua new guinea. 10 around 85 per cent of the population rely directly on subsistence farming and have little if any contact with the formal economy.
11 agriculture is the backbone of its economy, rural households combining subsistence farming with cash crop production. 6 Ibid. Ibid. fiji has a land area of 18,300 square kilometres and a population of about 880,874. it has rich biodiversity, and is well-known for high levels of endemism. one family, the degeneriaceae, is endemic to fiji, and includes a single tree species, Degeneria Vitiensis, which is of considerable scientific interest because of its unique primitive floral characters. 12 The indigenous people of fiji have a unique link with its native flora and fauna in that they are owners and custodians of the biological entities such as Kava. agriculture is the main economic activity in fiji, contributing some 43 per cent of foreign exchange earnings, employing half the population. its large subsistence agricultural sector accounts for around 16 percent of gdP.
vanuatu has 206,000 people of whom 94 per cent are melanesian. vanuatu's economy is primarily agricultural; more than 80 per cent of the population is involved in agriculture ranging from subsistence farming to smallholder farming of coconuts and other cash crops.
13 over 80 per cent of ni-vanuatu, the melanesian people in vanuatu, live in rural areas and mainly depend on subsistence farming. vanuatu's economy is narrowly-based; services dominate the economy, contributing 72 per cent of gdP, with wholesale and retail trade contributing some 40 per cent.
14 The economy also relies heavily on agriculture (18 per cent of gdP), 15 which remains the main focus of the country's development strategy.
Countries' Response to TRIPS and CBD
The world trade organization agreement on trade-related aspects of intellectual Property rights (triPs agreement) is the most relevant wto agreement in relation to biodiversity, including plant varieties. it is the first international instrument to require member countries to widen the scope of patentability, and requires the introduction of patent protection to new areas such as health and agriculture. 16 it requires member countries to make patents available for any invention, in all fields of technology without discrimination, subject to the normal tests of novelty, inventiveness (obviousness), and industrial applicability (utility or industrial application).
17 all member countries must implement the minimum 24 apart from that, the act has a separate provision on registration of patents involving indigenous knowledge. according to s 47, if the registrar considers that an application is for the grant of a patent for an invention that is based on, arose out of, or incorporates elements of, indigenous knowledge, 25 he must refer the application to the national council of chiefs. no patent may be granted for an invention that is based on, arose out of, or incorporates elements of, indigenous knowledge unless:
(a) the custom owners of the indigenous knowledge have given their prior informed consent to the grant; and (b) the applicant and the custom owners have entered into an agreement on the payment by the applicant to the custom owners of an equitable share of the benefits from exploiting the patent.
the patent may be granted without the prior informed consent of the custom owners if the registrar is, after consultation with the national council of chiefs, satisfied that:
(a) the custom owners cannot be identified; or (b) there is a dispute about ownership of the indigenous knowledge concerned.
however, this patent must not be granted unless the applicant and the national council of chiefs have entered into an agreement regarding the payment by the applicant to the national council of chiefs of an equitable share of the benefits from exploiting the patent. any payments made to the national council of chiefs must be used for the purposes of indigenous cultural development. any patent application involving traditional knowledge must include an 23 Ibid, s 2(3)(1). 24 Ibid, s 4(2). 25 section 1 of the vanuatu copyright and related rights act of 2000 states that indigenous knowledge means any knowledge that is created, acquired or inspired for traditional economic, spiritual, ritual, narrative, decorative or recreational purposes; and whose nature or use has been transmitted from generation to generation; and that is regarded as pertaining to a particular indigenous person or people in vanuatu.
agreement between the applicant and the traditional/customary owners, setting out, inter alia, benefit sharing arrangements. the national council of chiefs acts in the absence of the traditional owners and the applicant must consult the vanuatu national cultural council before entering into such an agreement. Both the council of chiefs and the national cultural council are responsible for the grant of patents, designs and trademarks over indigenous property rights in vanuatu. if traditional knowledge in vanuatu is being illegally exploited, the national cultural council and the national council of chiefs are authorised to institute civil proceedings on behalf of indigenous peoples in vanuatu. while Papua new guinea, fiji and vanuatu have agreed to be bound by triPs, they have not enacted laws to incorporate the obligations under the agreement. The convention on Biological diversity (cBd) established the framework rules for access to biological resources providing that states are the legitimate owners of biodiversity and they have sovereign rights to exploit their own resources pursuant to their environmental policies. 26 it vests sovereignty over natural resources and the right to grant access to genetic resources in national governments giving the state the authority to determine rules for access to its biological resources.
27 its main goals are conservation of biological diversity; sustainable use of its components; and fair and equitable sharing of the benefits arising out of the utilisation of genetic resources.
The most important feature of the cBd is that it offers formal international recognition to the central role that indigenous and local communities play in biodiversity conservation, through their traditional and substantial practices and cultural knowledge system. 28 it recognises both the dependence of local communities on biological resources and the roles that these communities play in the conservation and sustainable use of the resources. according to art 15(4) of the cBd, access can only occur on mutually agreed terms and with prior informed consent (Pic) of the source state.
Papua new guinea has not yet complied with its obligation on biodiversity conservation, since it ratified the convention in 1993. however, there is some limited provision in the following statutes: the Papua new guinea international trade (fauna and flora) (amendment) act 2003, which regulates the exportation and importation of specimens; the medicines and cosmetics act 1999, which regulates the importation of medicinal products, manufacture, sale and supply of medicinal products, devices and cosmetics through the licensing processes; 26 convention on Biological diversity art 3. 27 according to art 3 of the cBd, states have, in accordance with the charter of the united nations and the principles of international law, the sovereign right to exploit their own resources pursuant to their own environmental policies, and the responsibility to ensure that activities within their jurisdiction or control do not cause damage to the environment of other states or of areas beyond the limits of national jurisdiction. 28 art 8(j) of the cBd relates to the respect, preservation and maintenance of knowledge, innovation and practices of indigenous and local communities, according to the cBd.
the Quarantine and inspection authority act, which establishes the national agriculture, quarantine and inspection authority, and focuses on biosecurity; the customs act (consolidated to no 44 of 2000), which provides for the control of exports, particularly of prohibited exports; the customs (Prohibited export) regulation (consolidated to no 23 of 1992) which contains a list of items which are restricted and prohibited from export; the customs act (consolidated to no 41 of 2000), which provides for the control of both imports and exports; and the environment act 2000, which is designed to protect the environment, the ecological system, biodiversity and the control of impacts on the environment. These laws are intended to protect plant genetic resources for several reasons from illegal export.
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fiji which ratified the cBd in 1992 drafted a sustainable development Bill in 1996 to restrict bioprospecting to any activity undertaken to harvest or exploit biological resources for commercial purposes including investigative research and sampling. 30 The Bill outlines a general permission process for biological-diversity prospecting in art 249, including the requirement of public notification and export controls. according to the draft, bioprospecting is prohibited without prior informed consent. Benefit-sharing is covered in art 249(1)(c), which requires that 'a fair return is provided for any commercial exploitation of fiji's biological resources ' . 31 This draft legislation aims to control the process of granting access for persons wishing to conduct biodiversity research to ensure that no ecological, social or economic harm is caused by the biological research or exploitation; taking a biological sample does not have an undesirable impact on fiji's biodiversity; a fair return is provided for commercial exploitation of fiji's biological resources; and prior informed consent from the resource owners is obtained before any collection can take place. 32 vanuatu ratified the convention on Biological diversity in 1992 and affirmed its sovereign right over its biological and genetic resources. the vanuatu environment management and conservation act 2000 act regulates bioprospecting, defining bioprospecting as including harvesting or exploiting samples of genetic resources, samples of any derivatives of genetic resources, the knowledge, innovations, and customary practices of local communities associated with those genetic resources, for the purpose of research and product development, including investigative research and sampling but not including customary uses of genetic resources. any person wishing to exploit and/or research traditional biodiversity knowledge must apply for a permit from the Biodiversity advisory council.
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The council has to be satisfied that a legally binding and enforceable contract is concluded with customary landowners, or any owner of the traditional knowledge. The contract has to specify certain matters such as (a) rights of access (b) rights of acquisition of any biological resources or traditional knowledge (c) appropriate fees, and (d) concessions or royalties in relation to the activity undertaken.
34 a bioprospecting permit is necessary for those who are planning to undertake or attempt to undertake any biodiversity prospecting; or export or attempt to export any specimen obtained from biodiversity prospecting; or import or attempt to import any foreign organism that may have a significant adverse impact on vanuatu's native flora or fauna; or contravene any law relating to the protection of vanuatu's native flora and fauna.
in addition, the vanuatu constitution gives clear recognition to the rights and interests of traditional landholders, who remain the principal managers and users of biological resources and systems. There are two provisions in the vanuatu constitution to protect biological resources against commercial exploitation:
(a) all land in the country is held following traditional systems of land tenure and therefore all biological and genetic resources are owned according to traditional customary systems. in this context, the role of the state should be to provide the overall framework to regulate access, and (b) all genetic resources (marine and terrestrial) belong to the state.
all activities concerning access must be undertaken at the national level but if benefits are derived from the use of biological or genetic resources then a percentage of these must be granted to the local community, and land owners who claim ownership of the resources. 35 articles 29 and 30 of the constitution discuss the national council of chiefs' role in the protection and preservation of vanuatu's culture and traditions. according to art 95, customary laws are equivalent to other vanuatu laws. The cumulative effect of these international obligations is to make it mandatory for governments to enact laws recognising intellectual property rights in biological resources, including indigenous and local community knowledge. most countries 33 the vanuatu environment management and conservation act 2000, s 33(3). the council is responsible for advising the minister, through the chairperson, on any matter relating to the implementation of the Convention on Biological Diversity and, in particular, on matters relating to commercial bioprospecting. 34 The vanuatu environment management and conservation act 2000, s 34(6)(a). 35 in the Pacific region are yet to recognise and affirm the primacy of international obligations in the area of patents, plant breeders' rights and access over biological resources and traditional knowledge. Protecting genetic resources is one of the major issues in the region, needing to be addressed by intellectual property law, especially to comply with their international obligations.
Threats to Indigenous Knowledge: Case Studies in the Pacific Region
This section highlights the scientific and commercial exploitation of the Pacific region's biological resources and associated knowledge in the development of drugs and related pharmaceutical products. it also describes the progress made in identifying and analysing patent applications and patents concerning inventions obtained or developed through the use of Pacific biological resources without the consent of their owners or without payment of compensation. some of the examples given below illustrate the products that have been developed using traditional knowledge in the Pacific region. Kava (Piper Mythesticum) plant is an important cash crop native to many Pacific ocean islands where it is highly valued as the source of the ceremonial beverage. This plant is grown in fiji, vanuatu, the federated states of micronesia, samoa, hawaii, french Polynesia, tonga, and wallis and futuna. studies suggest that kava directly influences the limbic system, the ancient part of the brain associated with emotions and other brain activities. 36 Kava has been employed in european phytotherapy for many years for the treatment of various disorders, including urinary tract infections, anxiety, menopause and as a muscular relaxant. 37 this plant is subject to the several patents.
(a) two german companies, william schwabe and Krewel-werke, have patented kava as a prescription drug for treating strokes, insomnia, and alzheimer's disease; (b) in the usa, kava has been approved as a dietary supplement and many large companies are now promoting kava for its anti-stress and tranquilising effects. Kava generated $30 million in 1997 on the us market alone. (c) the well-known french company, l'oreal has patented the use of kava to reduce hair loss and to stimulate hair growth. it is estimated that l'oreal earns us $10 billion a year in sales. 39 ngali nut and its products have been developed over thousands of years by the rural people of the solomon islands and their melanesian neighbours. 40 research on ngali by pharmaceutical companies led to the development of drugs for treating several diseases. 41 it has been found that an extract of ngali nut can be effective in treating a broad range of diseases such as cancer, infection, arthritis, asthma, hypertension, and pain. 42 an australian entrepreneur has patented nut oils as a treatment for arthritis pain. 43 The equivalent patent application succeeded in the usa and the us patent and trademark office (usPto) has granted three patent rights (numbers 6,410,596, 6,541,522 and 6,542,511) to insmed inc for its 'novel invention of pigeon pea extracts' for treating diabetes, hypoglycaemia, obesity and atherosclerotic, cardiovascular disease (clogged arteries). 44 The nonu plant (indian mulberry -Morinda Citrifolia) has been cultivated in the region for 2000 years and is used as a source of food and medicine in the Pacific region. the various parts of the fruit are used for different diseases; for example parts of the fruit are used as a tonic and to contain fever; the leaves, flowers, fruit, and bark can treat eye problems, skin wounds and abscesses, gum and throat problems, respiratory ailments, constipation, and fever, stomach pains; heated leaves applied to the chest relieve coughs, nausea, and colic; and juice of the leaves is taken for arthritis. 45 the fruit juice is in high demand in alternative medicine for different kinds of illness such as arthritis, diabetes, high blood pressure, muscular aches and pains, menstrual difficulties, headaches, heart diseases, aids, cancers, gastric ulcers, sprains, mental depression, senility, poor digestion, atherosclerosis, blood vessel problems and drug addiction. 46 in 1995, nonu samoa enterprise began exporting of nonu to the us and patent rights have been granted in both the us and europe. 47 in addition, the samoa mamala tree, Homalanthus Nutans, was traditionally used by samoan people to treat conditions such as hepatitis, back pain, diarrhoea, and yellow fever. The us national cancer institute (usnci) developed a drug from the plant that could potentially be used to treat hiv; it is also developing a drug for treating viral infections. 48 The patent rights of the mamala tree belong to the us department of health and human services, the us army, and Brigham young university; the technology has been licensed to the aids research alliance (ara). 49 not only have the regional biological resources been subject to patent applications, but the region's human genes have also been exploited for commercial purposes by multinational companies. for example, the Papua new guinean government is concerned about the patenting of a cell-line derived from a member of the hagahai population. The hagahai cells, which were developed from a blood sample from a member of the hagahai tribe, were potentially valuable in diagnostic tests and vaccination for leukaemia and related diseases. 50 the first hagahai cells patent application was filed on 24 august 1990 by the us national institutes of health (nih) and the product is described as (us Patent no 5,397,696) "Papua new guinea human t-lymphotropic virus". 51 one of the researchers named as an inventor in this patent responded to the Png government objections regarding the patent claim saying that there was nothing in his employment contract obliging him to assign patent rights to the government. nih abandoned this patent.
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The solomon islands has experienced a similar gene patent claim where the nih has applied for a patent on cells from people from the solomon islands. These cell lines could be useful in producing vaccines and/or diagnosing human t-lymphotropic virus type i. 55 once again, this patent application was made without the prior informed consent of either government or the local community. in response to the government's request for the withdrawal of the application, the us ambassador to the solomon islands, stated that 'there is no provision for considerations related to the source of the cells that may be the subject of a patent application'. 56 according to the existing patent law, it is of no legal concern how the genetic samples were obtained. 57 it is claimed that the us government eventually withdrew the patent application, but has not returned the materials concerned. 58 another case was also reported from tonga, in which an australian Biotechnology company, autogen, signed an agreement in november 2000 with the tongan ministry of health to establish a research project aimed at 'identifying genes that cause common diseases using the unique population resources in the Kingdom of tonga'. 59 due to adverse public reaction in tonga, autogen is reported to have withdrawn its interest in august 2001. however, other biotechnology companies are interested in the tongan people because they are genetically isolated.
these examples highlight the fact that the Pacific plant genetic resources and associated traditional knowledge in medicinal plants have been subject to worldwide interest in the development of new drugs in the biopharmaceutical industry. over the past few decades, under the impact of the commercialisation of biodiversity, the unauthorised use of, and access to, genetic resources and increased numbers of patents granted upon their genetic resources have become common problems in the region.
Model Laws in the Pacific Region
in addition to the above governmental initiatives, the region has attempted to develop regional model laws with the aim of regulating access to biological resources and community knowledge. the Pacific region currently has two mechanisms that seek to assist Pacific island countries and territories to legally protect their traditional knowledge and cultural expressions, based upon respect for customary law and practice. They are as follows. Culture, 2000 60 This model law would provide protection to the traditional cultural rights that exist in traditional knowledge and expressions of culture whether they are in material form or not. 61 Part 4 of the model law provides that a prospective user of traditional knowledge and expressions of culture can seek the prior informed consent from either the cultural authority or directly from the owners of the knowledge, 62 where the prior informed consent is to be evidenced in the form of an 'authorised user agreement'.
The Model Law for the Protection of Traditional Knowledge and Expressions of
63 if an authorised user agreement exists between the prospective user and the traditional owners it appears that the traditional owners are deemed to have given their prior informed consent to the proposed use. 64 if the traditional owners cannot be identified or if there is a dispute about ownership, customary law and practice must be applied to the concerned matter.
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The cultural authority is the traditional owner of the traditional knowledge or expression of culture if the owners cannot be identified and any benefit derived from that agreement must be used for traditional cultural development purposes. This model law also provides for moral rights of authors, which are the right of attribution, the right against false attribution and the right against derogatory treatment in respect of traditional knowledge and expressions of culture.
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The Model Law on Traditional Ecological Knowledge and Innovations and Practices, 2000
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The purpose of this model law is to prevent the unauthorised use of traditional ecological knowledge, innovations and practices, and to ensure equitable sharing of benefits derived from the use of such knowledge, innovations and practices. the model law encompasses not only knowledge, but also products (such as innovations 69 ) and practices based on that knowledge. any person who is seeking to use traditional ecological knowledge or an innovation, or any part of such innovation, or practice for commercial use 70 must receive the prior informed consent of the owner or owners of the knowledge. 71 The user of the knowledge must also enter into an access and benefit sharing agreement with the owner or co-owners.
72 all traditional ecological knowledge may be registered in a national registry and if the knowledge is owned by two or more countries or by the Pacific region as a whole, the regional register can be employed for the registration. innovation or practice, becomes the subject of a commercial transactions -commercial transaction is a deliberately wide and covers transactions such as sales, leases, licenses, mortgages, conditional sales etc. 71 section 10 of the model law. 72 Ibid. 73 art 9 of the model law. accordingly, each national government in respect of a national register, and the regional coordinator in respect of a regional register, must put in place rules to establish and maintain a register and to provide for confidentially.
adopted by any state in the Pacific region. 74 Persuading states to adopt these model laws has been challenging.
Conclusion and Recommendations
The Pacific is an attractive region for bioprospecting because of its rich biodiversity. despite its biological diversity and richness, existing laws are inadequate and ineffective. in order to achieve adequate protection for intellectual property rights over biological resources, a set of national and regional rules and procedures must be established in line with international commitments. such measures should aim to include:
(a) developing national policies and laws on the protection, conservation, preservation and sustainable use of genetic resources in accordance with national interest; (b) reviewing existing policies, strategies, and laws, and application of customary and contract laws in order to develop their own strategies; (c) promoting appropriate access to genetic resources, and the fair and equitable sharing of benefits arising from the utilisation of the country's resources; (d) creating a competent national authority responsible for the regulation, monitoring and coordination of developmental activities; (e) enforcing the rights of breeders and local communities, including farming communities; (f ) developing negotiation skills among all stakeholders; (g) disseminating information, expertise, and facilities at national level; and (h) promoting greater awareness of the need for biodiversity inventory and ecosystem conservation in the region. 74 'countries wishing to enact the model law are free to adopt and/or adapt the provisions in accordance with national needs, the wishes of their traditional communities, and their legal drafting traditions. matters of detail or implementation are left to be determined by national laws and systems. The model law is envisioned as a starting point, and will be modified based on the experiences of member countries in enacting and administering their own laws, and in accordance with further international developments': r griffiths, 'Protection and Promotion of culture in the Pacific', available online: http://europa. eu.int/comm/development/body/publications/courier/courier194/en/en_064.pdf (21 march 2007).
these countries must adopt a biodiversity management regulatory framework across the region to optimise the utilisation of biological resources. member countries must adopt a consistent policy on access to and benefit-sharing from the region's biological base. There is an increasing need for regional cooperation among nations in the Pacific to conserve biodiversity, achieve sustainable use, and promote equitable benefit-sharing, especially through an appropriate regional model. this cooperation would enable the nations of the region to recognise the common problems they face and to develop strategies that would facilitate common solutions for shared problems. in view of that, it may be said that regional integration provides an excellent opportunity for achieving regional collaboration; harmonising policies; and synchronising interventions across borders. such a mechanism is more likely to succeed in the states with a similar culture, economy, and ecology.
